Introduction
============

Urgent endoscopy is part of the clinical practice of pediatric gastroenterology as reported in the guidelines for pediatric endoscopy of the European Society of Pediatric Gastroenterology Hepatology and Nutrition (ESPGHAN) [@JR1789-1] . The guidelines provide evidence on how endoscopists should manage urgent conditions such as foreign body ingestions and upper and lower gastrointestinal bleeding.

Despite this publication, the situation of urgent pediatric endoscopy in Europe and even worldwide is unclear and is based on different national realities. A recent survey of pediatric endoscopy in the UK pointed out that only 50 % of tertiary centers for pediatric endoscopy could provide a valuable service to face upper GI bleedings [@JR1789-2] . This important issue is exhaustively addressed in a recent review [@JR1789-3] .

That having been said, it is very difficult to estimate the real incidence of need for urgent endoscopy. Literature on this topic is usually based either on single-center experience or focused on one of the indications for urgent pediatric endoscopy [@JR1789-4] [@JR1789-5] [@JR1789-6] . An important systematic review on foreign body ingestion in children pointed out difficulties in finding literature on this topic [@JR1789-7] . Even in literature on adult patients, a survey of emergency endoscopy in Canada showed large regional differences in the practice of after-hours endoscopy [@JR1789-8] .

Data on the activity of pediatric endoscopists in Ile-de-France were collected prospectively to determine epidemiology, needs and indications for urgent endoscopy in children living in a region with very high population density. The secondary aim was to evaluate the efficacy of this regional system by evaluating time from call to endoscopy performance.

Patients and methods
====================

In France, pediatric on-call endoscopy is regionally organized. Ile-de-France is the most populated region in France and three pediatric gastroenterology departments are involved to guarantee the performance of urgent pediatric endoscopy at all times. This system for handling pediatric urgent endoscopy was first proposed in the 1990s and has been implemented over the last 20 years through constant collaboration between pediatric gastroenterologists in the region. In the French healthcare system, private clinics are not accredited to perform pediatric urgent endoscopy. Any physician from a regional hospital can call the on-call endoscopist from 6 p.m. to 8 a.m. weekdays and at any time during weekends and bank holidays, to report a suspect case. The case is described to the endoscopist, who then decides on the therapeutic strategy. No pediatric urgent endoscopic procedure can be performed without an indication from the pediatric on-call endoscopist. If an endoscopy is needed, the patient is transferred from the regional hospital to the gastroenterology department of the on-call endoscopist. All children transferred received endoscopy. In one hospital, some of foreign bodies in the proximal esophagus were removed in the Ear, Nose and Throat Department and were excluded from the study.

Between February 1 and July 31, 2017, all pediatric endoscopists (n = 8) involved in this rotation prospectively completed a case report form (CRF) for all calls received. The study period was selected as being representative of different seasons (winter, spring, summer) and including vacation periods in order to limit selection biases.

Data were collected by phone or personally when patients were admitted for urgent endoscopy: geographical origin, timing and reason of the call, age, sex, decision of the endoscopist (advise over the phone, patient transfer to the gastroenterology department or urgent endoscopy performance), outcome of endoscopy (foreign body extraction, varices ligations etc.).

The CRF included other information such as medical history and symptoms, which were not included in the current analysis because they not relevant to the aim of this study.

For epidemiological analysis, reference data on the French population in 2017 were used from the Institut National de la Statistique et des Étude Économiques (INSEE) [@OR1789-9] . The study was approved by the local ethical committee (CNIL: 2031554).

Statistical analysis
--------------------

Statistical analysis was performed using IBM SPSS Statistics 21. Categorical data were summarized in absolute frequencies and percentages, globally and stratified by variables of interest (age group, department). Call prevalence were presented as absolute counts and relative frequencies (calls/100,000 /year) with 95 % Poisson confidence intervals, globally and stratified by variables of interest. Quantitative variables were summarized with mean + SD and/or median (IQR), globally and stratified by variables of interest. Continuous variables were analyzed with the Anova One Way variance test or the non-parametric Kruskal-Wallis test and the t-test independent sample or Mann-Whitney's test. Kolmogorov-Smirnov test was used to assess Gaussian distribution of the data. Categorical variables were compared using Chi Square test and Multivariate analysis when appropriate.

Results
=======

Epidemiology of endoscopist calls
---------------------------------

During the 6 months of the study, 237 phone calls were registered. Of them, six came from hospitals outside the region covered by the service and six did not mention the origin hospital. In 2017, the Ile-de-France region counted a total population of 3,171,681 inhabitants between 0 and 18 years old, for a total of 15 calls/100,000 (CI 95 % 12.7--16.6) children/year. Results by department are shown in [Fig. 1](#FI1789-1){ref-type="fig"} .

![ Incidence of urgent endoscopy calls divided by department of Ile-de-France region.](10-1055-a-1178-9408-i1789ei1){#FI1789-1}

[Fig. 2](#FI1789-2){ref-type="fig"} shows the distribution of calls according to age categories. Calls were more prevalent for younger children.

![ Incidence of calls according to age.](10-1055-a-1178-9408-i1789ei2){#FI1789-2}

In total, the on-call endoscopist faced an average of 10 (5) calls/week with an average of 3 (4) endoscopy weekly.

Reasons for endoscopist calls
-----------------------------

Reasons for endoscopist call are detailed in [Fig. 3](#FI1789-3){ref-type="fig"} . The most common reason for calls was foreign body ingestion (68 %).

![ Reasons for endoscopist calls.](10-1055-a-1178-9408-i1789ei3){#FI1789-3}

When analyzing the reasons for endoscopist calls divided by department (Paris vs others departments), there were fewer calls foreign body ingestion (56 % vs 74 %) and more for gastrointestinal bleeding (29 % vs 17 %) from Paris ( *P*  = 0.04). Reasons for endoscopist call were similar in the different age groups.

Outcomes of endoscopist calls
-----------------------------

Among the 237 calls, 32 % of children required an urgent upper endoscopy and an additional colonoscopy was performed in seven children with gastrointestinal bleeding. The average age of children receiving endoscopy (n = 76) was 3 years (interquartile range 5). Of them, 52.6 % had ingested a foreign body, 30.3 % has gastrointestinal bleeding, and 15.8 % had caustic ingestion. Foreign body extraction was performed in 93 % of upper endoscopies. In the remaining three procedures, no foreign body was found on endoscopy, meaning that it had probably already passed the pylorus. Urgent esophageal variceal band ligation was performed in 13 % of patients for gastrointestinal bleeding and one esophageal dilation was performed for a food impaction in the upper esophagus ( [Fig. 4](#FI1789-4){ref-type="fig"} ).

![ Flowchart of endoscopies performed.](10-1055-a-1178-9408-i1789ei4){#FI1789-4}

If we compare the absolute number of calls for which endoscopy ws performed, the need to perform an endoscopy was higher for caustic ingestion (63 %) than for gastrointestinal bleeding (48 %) or foreign body ingestion (24 %); *P*  = 0.01.

Endoscopies divided by department are detailed in [Fig. 5](#FI1789-5){ref-type="fig"} . One endoscopy was performed in a child transferred from a hospital outside the region, and thus was excluded. Urgent endoscopy was performed more frequently for calls from Paris ( *P*  = 0.008) than compared to other departments. University hospitals, which are located in the Paris region, had a higher proportion of required endoscopies (48 %) compared with non-university hospitals (37 %) ( *P*  = 0.003).

![ Need to perform an endoscopy according to department of call.](10-1055-a-1178-9408-i1789ei5){#FI1789-5}

Timing of endoscopy
-------------------

Timing between call and endoscopy performance was a median of 3 hours (IQR: 9.4) for esophageal foreign body, 9 hours (18.5) for gastrointestinal bleeding, 10 hours (16.7) for foreign body in the stomach, and 16.2 hours (7.7) for caustic ingestion. In cases of esophageal foreign bodies, batteries were removed in five cases within 3 hours of the call, coins in 12 cases within a maximum of 18 hours, and one sharp object in 5 hours.

Discussion
==========

Pediatrician from emergency rooms in Iles-de-France call a pediatric endoscopist for advice 10 times a week. This means 15 calls for 100,0000 children a year. Calls mainly concern younger children and foreign body ingestion. An urgent endoscopy is required for approximately one-third of these children. When performed, endoscopy has a high rate of foreign body extraction while operative endoscopy for active upper gastrointestinal bleeding is rarely needed. Timing from the call to the endoscopy performance respects current guidelines for pediatric urgent endoscopy.

The real incidence of urgent endoscopist call and of urgent endoscopy performance for children was not previously reported in the literature, probably due to difficulty accessing data from large regions. Our study was able to find those results because the regional model of collaboration for urgent pediatric endoscopy was established more than 20 years ago in Ile-de-France, and thus, all pediatric emergency departments in the region are aware of its existence and rely on it.

Data on proportion of urgent endoscopy on total number of calls suggest that a large majority of cases have been managed by the endoscopist with only advice over the phone. A more capillary spreading of urgent endoscopy guidelines to pediatricians working in emergency rooms should be advised to limit unnecessary calls. This could be the subject of a future follow-up study.

Despite lack of specific data on it, foreign body ingestion in younger children seems to be the most frequent reason for performing urgent endoscopy in children, as shown in a previous report. The latest report from the American Association of Poison Control [@JR1789-10] showed that foreign bodies were one of the most common ingested products with up to 70,000 cases/year in a population \< 5 years of age. As previously reported, coins and batteries are the most common ingested foreign bodies [@JR1789-7] [@JR1789-11] [@JR1789-12] . Furthermore, other commonly ingested products were cleaning substances, including caustic agents. More recently a very comprehensive data collection onall foreign body ingestions in American children was published and corroborated the belief that foreign body ingestion was increasingly prevalent [@JR1789-13] . The numbers presented in the US report are much higher than the prevalence shown in our survey, but unfortunately, data on the need for endoscopy are not reported. The percentage of calls for foreign body and caustic ingestions requiring urgent endoscopy are in line with large series found in literature [@JR1789-5] [@JR1789-14] .

No specific data on the number of endoscopies performed for pediatric gastrointestinal bleeding are presented in the literature. A large American publication on pediatric gastrointestinal bleeding consultation reported that only 11.3 % of children underwent hospitalization for further analysis [@JR1789-15] . This seems to be explained by the differences in the national health care system, because one of the risk factors independently associated with further hospitalization was availability of private health insurance in the American survey, and conversely, France offers a public health care system free of charge. However, it is important to underscore that in our study, despite the appropriate timing, only a very small proportion of patients needed urgent curative endoscopy for gastrointestinal bleeding.

The number of calls and urgent endoscopies performed was higher in the Paris department compared to other areas. This finding confirms independent risk factors in hospitalization for gastrointestinal bleeding are presence of three or more comorbidities and access to a university teaching hospital [@JR1789-15] .The three third-level teaching pediatric hospitals in Ile-de-France are located in Paris and are the ones that provide follow-up for complex children.

The recently published guidelines from ESPGHAN on endoscopy [@JR1789-15] suggest that timing of urgent endoscopy performance be determined based on the urgency of the case. In particular, as reported in literature, batteries in the esophagus are the most emergent indication because of possible serious complications [@JR1789-16] , as well as sharp objects in the esophagus, while coins in the esophagus can be removed in the first 12 hours. Batteries in the stomach can be removed in the first 24 hours in asymptomatic children, while other objects can be followed up without endoscopy, unless they are very large or the children are symptopmatic. The indirect correlation between reliability of endoscopy for upper gastrointestinal bleeding and timing is well known from adult studies [@JR1789-17] , thus the indication is to perform it in the first 12 hours after bleeding. On the other hand, to achieve more reliable staging of esophageal damage, endoscopy should be performed between 12 and 24 hours after caustic ingestion. Despite a surface coverage of 12,000 km ^2^ , the proposed collaborative multicenter model succeeded in providing urgent endoscopy within suggested timeframes for all patients enrolled.

To date, no data have been published on the amount of work done by on-call pediatric endoscopists. With a median of 10 calls and three endoscopies weekly, this model of centralization seems to be sustainable if shared by an appropriate number of endoscopist, which could be achieved only with collaboration of more experienced centers.

The strength of this paper was the well-trained model of collaboration among three large pediatric endoscopy units. Thus, the results are reliable and complete, giving some good epidemiological data.

One limitation is that battery ingestion may have been underestimated. In our clinical practice, it may be possible for endoscopists in small hospitals or ENT specialists to rapidly remove batteries in the uppermost part of the esophagus. For this reason, those data are not included in our series. However, in our study, the few batteries retained in the esophagus were removed in timely fashion.

Furthermore, because of the primary epidemiological aim, we did not collect information on outcomes of patients after endoscopy.

Conclusion
==========

In conclusion we demonstrated the reliability of a regional collaborative work capable of fulfilling the need for urgent pediatric endoscopy in highly populated regions.
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